Desulfurization processes at high temperature in boiler and at low temperature downstream of gas preheater are well investigated. In the development of Oxyfuel and RCC, interests arise in medium temperature desulfurization and system integration. The target for applying medium temperature recycling in oxy-fuel combustion was to make the gas/gas heat exchanger for air respectively oxidant preheating obsolete. Preferred recirculation temperature with regards to the power plant operation is in the range of 250°C -450°C. This would not only increase economics but also improve the overall plant efficiency. As in FIRCC the heat generation and the calcination reaction are connected only indirectly via a heat transfer medium a dedicated sulphur treatment of the flue gas is possible. Flue gas desulfurization in the Fully Integrated Regenerative Calcium Cycle (FIRCC) process is necessary to minimize deactivation by gypsum formation out of the lime used for CO 2 capture. This would lead to high solid recirculation rates for carbonator and calciner. For the FIRCC System the target for medium temperature desulfurization would be to minimize, if not avoid, the need for gas cooling and reheating between the outlet of the combustion chamber and the carbonation reactor. Also here not only mayor equipment could be minimized or saved but also the overall plant efficiency would be improved.
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Desulfurization at medium temperature was investigated focusing on the impacts of temperature and CO2 concentration under oxy-firing and RCC conditions. Investigation started with thermodynamic analysis and TGA analysis. Tests were then conducted by a bench-scale fixed-bed type reactor, using synthetic gas mixture. Various parameters were evaluated. The envelope covered temperature variation of 100-500°C, CO 2 concentrations in the gas stream between 0-60% and water concentrations between 0-25%. These tests were done having SO2 concentrations in the gas of up to 2000 ppm SO 2 . Furthermore different quality lime samples were screened.
It was found CO 2 had strong impact on medium temperature desulfurization. CO 2 capture and SO 2 capture were competing reactions. The affinity of the system towards capture of CO 2 was enhanced by increasing temperature. Nevertheless, with increasing temperature the capacity of the lime to capture both species was found to be enhanced. As the rate of reaction increased with temperature, the capacity of the lime to capture SO 2 and CO 2 increased as well. Optimum temperature windows were searched and will be discussed. Details of the results will be summarized and presented.
Based on the tests results, scenarios of desulfurization options at medium temperature range for Oxy and RCC are evaluated, and will be discussed in details.
The testing results show issues related to high concentration of CO 2 under the Oxy conditions at temperature over 250°C. Though capacity of lime for SO 2 increases with temperature, the amount is limited due to reaction with CO 2 at high concentration. Desulfurization at medium temperature range, 250-450°C, should be aiming at moderate SO 2 removal, and the reuse of the spent reagent is considered in the downstream wet desulfurization process.
With about 10% CO 2 , in the RCC conditions, it is more optimistic to remove SO 2 in the medium temperature range. Optimum temperature range is discussed for achieving moderate SO 2 removal. Reuse of the spent reagent is considered in the downstream wet desulfurization process.
